Neuroprotective effects of resident microglia following acute brain injury.
Microglia quickly react to various neurodegenerative processes by producing cytokines and eliminating cellular debris via phagocytosis. These events are also associated with an increased proliferation of microglia, which derive from resident progenitors and those present in the bone marrow. However, it is not clear whether the innate immune response by resident or newly differentiated microglia is beneficial or detrimental to the central nervous system. The aim of this study was to determine the impact of an altered immune response following acute excitotoxicity. Sodium nitroprusside (SNP) or kainic acid (KA) was administered in the brain of various groups of mice, and the extent of neurodegeneration, myelin damage, and inflammation was evaluated within a period of 2 weeks. We used synthetic glucocorticoid (GC), myeloid differentiation factor 88 (MyD88)-deficient mice to suppress nuclear factor kappaB (NF-kappaB) signaling and transgenic mice that express the thymidine kinase (TK) protein under the control of the CD11b promoter to determine the role of proliferating and infiltrating microglia in acute models of brain injury. Neurodegeneration was more extensive in GC-treated and MyD88-deficient mice, suggesting that NF-kappaB signaling and microglia activation are potent neuroprotective mechanisms in the presence of SNP. KA was also highly toxic to neurons of the amygdala in MyD88 knockout mice but not in their WT littermates. Although bone marrow-derived cells are clearly attracted to neurodegenerative areas, preventing their infiltration and differentiation did not affect the extent of SNP-related damage. These data indicate that MyD88/NF-kappaB signaling in resident non-proliferating microglia plays a critical role by restricting damage during acute excitotoxicity.